b * m ft ft ft 

JAPAN PATENT OFFICE 



PCT/JP2004/006C20 

11. 5. 2004 



ic IB 4ft £ fi X 



gUjSft^#o#StwfB4ft$tL-rv^^f^[t±TlBOtfiR 

* * *a — -e * & ^ t £ he 1- & <> 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



tB M ^ M B 
Date of Application: 

mitt 

Application Number: 
[ST. 10/C] : 



2003^ 5^160 



# M 20 0 3-138849 
[JP2003-138849] 




Applicant(s): 



A 




'■\\ 
/ 

! 



\ 

7 



PRIORITY DOCTO^T 

RULE 17.1(a) OR (b) 



/ . 



^ s . <>; ' 
\ :.*""*v * 

c '•■ * > » * 





2004^ 6^110 



It If 

Commissioner, 
Japan Patent Office 






ajfSE#-S§- tbfiE^ 2004-3050367 



&m 2003-138849 



^-s>: 1/ 



2205050007 
[HffiH] ¥J&15^ 5J!16B 

[*T&] ^JtStK 
[SRMW^MH] H01M 10/44 

H01M 4/58 

[ft*] SUi £-81$ 

[ft*] 7XLU ft* 

[ft*] is 

KftBU#-*H 000005821 
[ft*X»±*&] ^TS§fiiM^fi 

[MJ#-^] 100097445 
[#S±] 
[ft*Xl**#] 

[»SU#^-] 100103355 

[#a±] 

[ft*Xfi*$fc] i&P «Jg 



ffi!E# 2004-3050367 



#IS 2003-138849 *- s J I 2/E 

im&LtzitmA} 

[mm^] 100109667 

[^mmm^ 011305 
mtt&m] 2i,ooor 

\m&%\ mm* 1 

MM**] 1 

[&fg^tt*fc#-^] 9809938 



tBiE#2 004-3050367 



#M 2003-138849 



1/ 



o * ft] ***** K— J: *$& jfeife* ~> * t a 
MfrBHRtfwlBH] 

ji^Hj^-eo^m^jtmE^ 4 . 25-4. 5 v fcwfc* tit^ *k $ % k 

j3V»TIEffi/:&|g=l. 3-2. 2 *>$&ffll::fc* 1-*#*«»«— 

Ml** 21 1MBIE*fiHMtfcLT* L i xCo l-yMy0 2 (1. 0^ 
x ^ 1 . 0 3 . 0. 0 0 5^y^0. 1 T& •? > Mi±M g > A 1 N TK Sr. 
Mn, Ni, Ca<D*frbm&frfz&%:< ti> 1®) *JHv\ SkKfiHEIE*i3 

/nm=i. 5-2. 2<D®mK&&zt*mfflc.birzm^i^w<.<o&&Mffi 



[H^3] miBiEffiiS^Kfc LT> L i xN i yMnzMl-y-z0 2 
(1. O^x^l. 0 3 > 0. 3 ^ y ^ 0 . 5 > 0. 3 ^ z =S 0 . 5 T& 0 > 
O0. 9^y/z^l. 1 Mg, AK T i > Sr> Ca^ 

(DMMikRtiK Hffit2>%.ftmmfc$$\,*X]Em/nU= 1. 3-2. OOfEfflK 

£#m -r &»** i fsm^^TK-mfFi?— &mm 0 
ors-a-Jt^-eri^-LTfflv/^c^o-e^i?. mmiEm^MAt ltl ixcoi 

-yMy02 (1. O^xSSl. 03, 0. 0 0 5^y^0. lT*2b*KM*iM 
g. A U T i > S r, Mn, N i % CaOt*?>ltfWft< £ i> IS) * 
ffiVN ffifBIE€fS4&KBfc LTL i xNi yMnzMl-y-z02 (1. 0^ 
x^l. 03. 0. 3 ^ y ^ 0 . 5, 0. 3^z^0. 5 Xh , 0 . 9 ^ 



ffiffiE#2 004-3050367 



SfcM 2003-138849 



^-v: 2/ 



y/z^l. 1 ffcMliCo^ Mg> AK TK Sr, C a <7> * frh 51 \X fl 

[«|3jtS6] UWBiEttfc, HufBMtSt/KW^MO x (0. 4^x^2. 
0, M(±L i > Co.Mg, AK Ti, Sr.Mn, Ni, C a 

s ^mH-±«JE^4. 2 5-4. 5 VtcK5St/i*«fc3teffi*V^7 L Ao 
[0 0 0 1] 

oil f 

[0 0 0 2] 

■efflVi^^iEiSllItltlin^vMI'Jf^A (LiCo02) > — 
;^'Jf (LiNi02) *§Wfc*o £ H S> O ffiriRFff f± V ^ A (Li) 

[0 0 0 3] 
[0 0 0 4] 



thSE# 2004-3050367 



IfcM 2003-138849 /v *- v : 3/ 

mxte, ^E«$«-jLmi±{i> -€-v^v^4. 2v (ptpp^m^^-B-^^ 1 4. 2 
5v) -e^ofco zti^^n&xwmmttzWi&Kte, &K i ££:n<Dmmtf$> 

[0 0 0 5] 
[0 0 0 6] 

[#^^ 1 ] 

mm 2001-307781 -5§-<2r$R 
[#a^m 2 ] 

mm 2002-203553 -f-<2r# 
[#^m 3 ] 

#F?B 2002-319398 ^<Zr# 
[0 0 0 7] 



tbliE# 2004-3050367 



mm 2003-138849 



^-v : 4/ 



[0 0 0 8] 

*%wi*z.<Dm.m*M&:L, mnnYmvm^<o^m^±m^ a . 2 5vm_t 

[0 0 0 9] 

[SHS * £ # <^g] 

[0 0 10] 

HTO^S«»Jh«JE75 s 4 . 2 5-4. 5 V t:tt$ tLT*3 «K S fctfHBiE*?> 
lES^Jtti, ^m^Jl^in^tt^V^^A^m'fb^^^^')^ TtufBiEfe£ 
J: Iff I fiH S * *i £ f&%® Oil Jt R 3*\ St^tt & K £ v > T IE® 

/%Mr=\. 3-2. 2 0$Bt::&&c:££#^k Lfc4>we** 0 
[0 0 11] 

■*%mt, tfz, mmiEm^Mt lt, l i xco i- y M y o 2 (1. o 

^ x ^ 1 . 03, 0. 0 0 5^y^0. 1 X$> % MtiM g . A U Ti, S r 
, Mn, NU C aC0t*^UW^^ < fc i> IS) £fflv\ $ <b KitfrSBI&fil 

m/MM^l. 5-2. 2£>f£ll£&£&ofcBH-& 0 
[0 0 12] 

^IIW^ Ztz, ffifrjEmtSWlM £ LX , L i x N iyMnzMl — y — zO 
2(1. O^x^l. 03. 0. 3 ^ y s£ 0 . 5, 0. 3^z^0. 5X$>*), 
*o0. 9sSy/z^l. 1 ttzUitCo, Mg, AK Ti> Sr> C a <9 

tiliE# 2004-3050367 



#11 2 0 0 3- 1 3 8 8 4 9 ^- v 7 : 5/ 

RoMJfcR ri*, ^i-^^iMa^fev^TIE®/ / #>l= 1 . 3 ~ 2 . 0 OfSH 
[0 0 13] 

^<7)m^Jt^m^LTfflV^c^<7>t?fe«9, lWHBjEW»HtAfcLTL i xCo 
l-yMy02 (1. O^x^l. 03. 0. 0 0 5^y^0. 1 *K Mii 
Mg, A K T K Sr> Mn, NU C z<D$*frt>MHfitz&%: <ti>lU) 
&fflv\ finBjEffiit&KB £ ITL ixNiyMnzMl-y-z02 (1. 0 
^x^l. 03, 0. 3 ^ y =S 0 . 5, 0. 3 ^ z ^ 0 . 5 ^ 0 . 9 

^y/z^l. 1 I^MIiCo, Mg> AK T i > Sr. C a * j&> jitf 

tifzim) £ffl^T£*K KNEE** K*$fr*ffiWJf©«**fctfriBfc;K*fc 

3~2. 2 0|EHH***>OH§S|-f &o 
[0 0 14] 

con, mfBr^±bW> iESS«jRA»jESffi«mB**«*Jfc-C9 : 1-1 
[0 0 15] 

&%Wl*. tit^-JB&K* ±m<D^^tlfr<DjEMfe%}M&t\-KMO x (0. 4 
^x^2. 0, MtiL K Co. Mg> AK T K Sr, Mn, NK CaO 

[0 0 1 6] 

»JhmE*4. 2 5-4. 5 V^5£L3t««b5teifem'>^xA^B8i-So 
[0 0 1 7] 



ffif£#2 004-3050367 



mm 2003-138849 



^-v: 6/ 



miftvmwm"i*<r>ftm&±w£& 4 . 25-4. 5 v Kisst $ fix & 0 > $ ^ k 

$5V»TjE;&/flM= 1 . 3-2. 2 Of&Blc & o 
[0 0 18] 

[0 0 19] 

»J=H&JB-r&i£# s -e§&o (EC) , yntr 

h (pc) Mtv^f - f ( 

DMC) , v?xf;^-^-]« (DEC) , h (EM 

C) , ^ne;v*-^-b (DPC) &4r©^3*J|*#->K*- MK^om^ 

[0 0 2 0] 

#&^*>^©g£3f*>, 9f5feO«ttftWSfi«*«F*>> «»ttO«#?Ltt1»llt**ffl 



ajffiE#2 004-3050367 



&m 2003-138849 



^-v: 7/ 



WMW&M. L & v^lEffl-e* & >! t im. £ L < > -$1 x. 0 . 0 1 - 1 fi m-efc & 
^^liL^o •fe/N'l/~^<^J?^(i> 1 0-3 0 0 /imO^!:fflv^:t^ 

3 0-80 i t^lf Lv> 0 ttz, ^-#f2}-^> 

& <D & lEffi^Sh ^ffi^J $ ^> fc#*«#ifc*iftJR##*f& # 'J 

[0 0 2 1] 

£ (IltlMl L iKM LT 4 . 2 5 VfttS) <b 4 . 4 5 V * %>%W#l 

[0 0 2 2] 

J: -9 i:ttv^ 0 
[0 0 2 3] 

i x C o 1 -yMy 02 (1 . O^x^l. 03> 0. 0 0 5^y^0. 1 ) T* 
*!K MliMg, A U Tu Sr, Mn> Ni, C a © »ir*Lfc4>& < 



miE# 2004-3050367 



afrffi. 2003-138849 



8/ 



[0 0 2 4] 

&f&mk<o— ®&:K3o\,*xte, xim$, i. o^x^i. o 3^mtzi-^t^ 
ttnm&tfMz &m&tf$>z> 0 &j&m&v>fcmn<o x a* i . o m-h-e^tu^; ^ 

[0 0 2 5] 
[0 0 2 6] 

Ti, Sr, Mn, N i a<D%fr~Cl±, Mg, A K Mn^> 

& >T t j&*jtf t tv^ 0 x^tMO^eftO^S:^ < t^O. 0 0 5^ 

y fcStfc-r * ^ 0 . 1< y £fc £ „ ^K<7)#*j&T^T^S^ * & 



[0 0 2 7] 

tfffco:EMi&«RO^fc#K, LixCol-y-zMgyAlz02 (1 
. O^x^l. 02^ 0. 0 0 5^y^0. 1 , 0. 001^z<0. 05) £ 

[0 0 2 8] 



[0 0 2 9] 

v^^i/^A (Mg) <DM^m<DW:^ ^ ^ s ^mic«tt9L i WtV^o 



tbSE#2 004-3050367 



Sftm 2003-138849 



9/ 



[0 0 3 0] 

x 1 *miz & 2> t C o & t LT&JS 

[0 0 3 1] 

i^MgOtftitiiy^ 0. 0 0 5*it$>^ i$HW<7)W s ?^ 
<fc>K 0. 1 Zm^&tmM<Dj&T^n>htl&£7K%2> 0 
[0 0 3 2] 

* 0 , 0 . 0 5 m±-eti#fiOig:T^56 ? E 5> «£ 7 K * & 0 tztz 0 . 0 0 
[0 0 3 3] 

i xN i yMn zMl - y- z O2 (1 . O^x^l. 03, 0. 3^y^0. 
5, 0. 3sSz^0. 5T?*0> ^0. 9 ^ y/z^ 1 . 1) «5 > MfiC 
o. Mg, A 1 > Ti> Sr. C a O^fcSWTfLfc 1 & O/^lf <b tL 

[0 0 3 4] 

-frjaiaa©— ^k^t^ x-etti, 1. o^x^i. o 3*stfc"t-£fca* 



tbliE# 2004-3050367 



2003-138849 



^-v 5 : 10/ 



[0 0 3 5] 
[0 0 3 6] 

S/z, Nii^tytMni^tz^, 0. 3 ^ y =g 0 . 5, 0. 3 ^ z ^ 0 
. 5^0,*oO. 9^y/z=£l. 10$&H-C<9*. tt*fl|ji**^ft3Hc 

g, AK Ti. Sr. C a«Dt:i 0 i«I±T- £ & £ MfaBli 

[0 0 3 7] 

A I L i x C o 1 - yMy 02 ( 1 . O^x^l. 0 3, 0. 0 0 5^y^0. 
1-C*«9, MliMg, A 1 > T K Sr, Mn, Nu C a<Dtpfrbmifti?z'J> 
%<ti>im) tjEMmVaMBbLXL ixNiyMnzMl-y-z02 (1 
. O^x^l. 03. 0. 3 sS y ^ 0 . 5, 0. 3 ^ z 2S 0 . 5 X$> *) , 0 
. 9^y/z^l. 1 JfcMliCo.'Mg, AK Ti, Sr> Ca^ef 3 ^ 

- - - • 

[0 0 3 8] 

z<om, mmm&itm^ iEmmmMAMiEm^MB^mmitx9 : i~i 

[0 0 3 9] 

&m®m<vm.M&R&mu^&mzmmfc&^x]EM/nm= 1. 3-2. 20 



tBiE# 2004-3050367 



#il 2 0 0 3 - 



13 8 8 4 9 



11/ 



[0 0 4 0] 
[0 0 4 1] 

££\ AOBf (±> liifcR^l. 5-2. 2 (OlEfflKfc* i fctf** 

IE®ffi«tfe®B<ONF»i, MJfcR**l. 3-2. 0O<EH^**ifc 
iflfrt L<> W#£?&£-Lfcl$W\ MJfcRrtU . 3-2. 2 Of&fflK&a £ £ 

[0 0 4 2] 

iESf ftKWCMO x (0. 4sSxs£2. 0, MfiL U Co, Mg. A 1 
, TU Sr. Mn, Ni, C a©tf*fcltfii^4:< & It) &#tffcc7) 

[0 0 4 3] 

* fz, ^OlMly ^tA», ***^lh«E** 4. 25-4. 5VI: 
tz#7kWMMr.#Mm* , m^rWgit tz vt;V3>ea-^4 ^-CfcJBfll 
[0 0 4 4] 

< l*dfc$! 1 > 



ffiiE# 2004-3050367 



#H 2003-138849 



^-v*: 12/ 



El 1 K-ttMW^m^ttMftfrnMM—XMtil (J¥£ 5 . 2 mm. ipg 3 4 m 
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«£ 9 \zMz-tz\>Xm*Wl& 6 fc Lrm?tfe 1 h 5 is J: Xf 7 ^ <b 9 £fFJ& L£ 

o 
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KMLOtztb^ lEmWtWint LTL i C o 02^**^ LfcEW±«i& 6 

m&v z o l 1 s> 9 & x mtrnvmrnA *w%mb. 20^ 

<f * ^ £ 5 0 0 Etffofco ^ftfrtiJfcfcmat 6 0 0 mA, 3fc*i&lhW& 
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SS ! t^SfiS(mg/cm2) 


mm 


MM 




LiCo094Mg005Al001 02 


1.20 


18.8 


15.7 




LiCo094Mg005Al001 O2 


1.30 


19.3 


14.8 


Hl;t!l3 


UCoo 94 Mg0.05 Alo 01 02 


1.40 


19.8 


14.1 




LiCo0.94MgQ05Al001 O2 


1.50 


20.3 


13.5 


^?fe5 


LiCoo94Mgoo5Alooi O2 


1.75 


21.5 


12.3 




LiCo0.94MgQ05Al001 O2 


2.00 


22.8 


11.4 




Li Coo.94 Mgo.05 Alo 01 02 


2.20 


23.7 


10.8 


m?fe8 


LiCo094Mg005Al001 O2 


2.30 


24.3 


10.6 


®;&9 


LiCo0.94Mg005 AlO.01 O2 


2.40 


24.8 


10.3 




UC002 


2.00 


22.8 


11.4 
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R 


SHE 




4. 25V 


4. 4V 4. 5V 




LiCoo.94Mgoo5Aloot O2 


1.20 


76% 


73% 


70% 




LlCO0 94Mg005Al0.01 O2 


1.30 


78% 


74% 


73% 




UCo0 94Mf?005Al0 01 O2 


1.40 


79% 


76% 


74% 




LICoo94Mff005Alo.oi O2 


1.50 


80% 


82% 


80% 




LICoo.94Mgo.05Alo.01 02 


1.75 


81% 


81% 


80% 




Li Coo 94Mgo.o5Alo oi O2 


2.00 


80% 


77% 


75% 




Li Coo 94Mgo.05Alo 01 02 


2.20 


79% 


74% 


73% 


S&8 


UCoo94Mgo.05Alooi O2 


2.30 


70% 


64% 


59% 




UCoO.94Mg0 05Alo.01 O2 


2.40 


65% 


50% 


40% 




UCoO* 


2.00 


45% 


39% 


31% 



[0 0 5 6] 

[^3] 







R 


aw 
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ucoo.94Mgoo5Aio.01 02 


120 


160 


154 


152 


150 




Li Coo 94 Mgo 05 Alo 01 O2 


1.30 


166 


162 


160 


155 




LiCoo.94 MfiO 05 Alo 01 


140 


170 


166 


164 


160 


mm 


UCoo.94Meo.05 Alo 01 O2 


1.50 


175 


173 


172 


170 


mm 


LiCoo.94 Meo 05 Alo.oi O2 


1.75 


173 


171 


172 


170 


_F,fi&6 


LiCoo.94 Meo 05 Alo 01 02 


2.00 


174 


173 


171 


171 




U C00.94 Meo.os Alo 01 02 


220 


173 


172 


172 


172 




UCoo 94 Mso.ogAlo.01 02 


2.30 


170 


162 


160 


155 




UCoo 94 Mgo 05 AI0.01 02 


2.40 


168 


158 


150 


150 


mm, 


UC0O2 


2.00 


162 


152 


141 


135 



[0 0 5 7] 
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#ui5 , m^'m&xttikmzmt) mlx ^m^m&^^x^^ zttmm 

[0 0 5 9] 

u %mmfcfczmfx^&zti)mbfrt%^tzo 

[0 0 6 0] 
[0 0 6 1] 

V~4. 5 V t^v^mffi^ffl^tcfev^T^^v^-f t* 1 
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LX^&Zbtffc>fr&o CltL^L^:|l»0<7)L i C oo.94Mgo.05A 1 O.OlO 

ffi-e^o x & mmmm^m^ 1 5 0 °c&±zmw lx& 0 . m&x 
< > lEfevs^s^Mg, a 1 'mm^mm^fix ^ & t *mELtz 0 

[0 0 6 3] 

m^&^l. 5ft±2. 2mTc7)|£Hlc^)^m?fe4~7(i> 5tmmEE^4. 5V 
[0 0 6 4] 

tibtifzo MibRrtU. 2om7tilf±&< &^o£ 0 

[0 0 6 5] 

m±o*gm«t^> *^c7)iE^%®^fflv^cm^(i^m<7)mi±^4. 25 
v~ 4 . 5 v t^nmo'mmmmK&^x ^nv^M^^tu t^t>^^>tz 

^-^-^r ^ <b ft & £ t &t> & o tz o 

[0 0 6 6] 

ffimM<vmm$kR-t)^ Mijcir^^mm^^xiEmxnm,-= 1 . 3-2. 20 
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[0 0 6 7] 

&^xiem/m&= i . 5-2. 2<D$mK%>z>mt&\±, ^mmi±7& s 4. 2 sv 

[0 0 6 8] 

i^fl07Gf?t^M g , A 1 &W-<D7tmT*$> & T i , Sr, Mn, Ni-e&|Wj 

< nwa 2 > 

^BJcOiE^^Kt LTL i N i o.4Mn 0 .4C o o. lM go. i02&ffl^fc& 
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[*4] 











(mg/cm2) 








mm I 


ft*S 


®7t!!10 


Li Nio.4Mno.4Coo 1 Mgo 1 02 


1.20 


18.8 


15.7 




UNio4Mno4Coo 1 Mgo.i O2 


1.30 


19.3 


14.8 




LiNio.4Mno4Coo i Mgo.1 O2 


1.40 


19.8 


14.1 


man 3 


U N io.4 Mno 4C00 1 Mgo.i O2 


1.50 


20.3 


13.5 




LiNio4Mno.4Coo.i Mgoi O2 


1.75 


21.5 


12.3 




LiNio4Mno4Cooi Mgo 1 O2 


2.00 


22.8 


11.4 




U N io 4 M no 4C00.1 Mgo 1 02 


2.20 


23.7 


10.8 


maim 


UNio4Mno.4Cooi Mgo.1 02 


2.30 


24.3 


10.6 




UNio.4Mno4Coo.i Mgo 1 O2 


2.40 


24.8 


10.3 




UC0O2 


2.00 


22.8 


11.4 



[0 0 7 1] 







R 






4. 25V 4. 4V 4. 5V 




UNio4Mno4Cooi Mgo.i O2 


1.20 


78% 


75% 


73% 


B5611 


UNI io.4 Mno.4Coo.i Mgo 1 02 
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